All ethnobotanical field researchers should be prepared for emergencies. While such problems are often thought to be low probability events, they are actually common enough that all investigators should be appropriately prepared every time they go into the field, even in areas that are nearby and familiar. Preparation involves a series to steps that should be started early, well before going into the field. The first part of the planning involves thinking about the area, intended activities and the potential for danger. This is followed by assembling materials and procedures that will be helpful in the most likely dangerous situations. It is also important to know, ahead of time, what to do in a broad range of emergencies. Every field researcher should have good safety kits, be trained in their use, and practice sufficiently so that safety procedures become a habit.
Introduction
We didn't expect to get into trouble. We were simply traveling between two nearby Pacific atolls in a boat that was sufficiently large and run by an experienced crew. After several hours at sea we realized that we should have already reached our destination. This prompted us to check our GPS. Fortuitously, we had previously recorded a waypoint close to our destination. What we discovered was that we were traveling about 90 degrees off course. Without an abrupt course change we would soon be far out to sea, out of gas and, in this particular region, unlikely to be rescued. Without a rescue, we would have died.
We did make it to our destination safely due to our always carrying a GPS, making sure to have ample charged batteries, and frequently recording waypoints. Note that all three habits were needed.
On another trip, we were working in a very familiar area when five people in the party were unexpectedly stung by wasps. Two of these people experienced rapid allergic reactions. This was a dangerous situation as we were several hours from medical assistance. Fortunately, we were carrying antihistamine medication and quickly reduced the anaphylactic reaction to a manageable condition.
These were two of many experiences that we have had conducting field research. When we shared our concern for safety with our colleagues, we found that our encounters with the "unexpected" weren't at all rare. All of these seasoned field researchers had several stories about misadventures (Table 1) . Some even told us of near death and deadly experiences. Fortunately, as in our case, all of these threatening situations turned out favorably.
We have drawn several conclusions from these experiences.
Significant problems are not unusual while doing field work. Experience is unlikely to be sufficient to avoid serious problems. Being prepared is important in all situations, not just those where you think you might be endangered. Safety involves a combination of advance planning, knowledge, equipment and supplies, and practice.
There is obviously no magic kit that will keep you safe given the variety of situations that may be encountered. However, there are some plans that should be made, procedures that can be learned, and information and supplies that can be carried that may help. If you are an active field researcher, sooner or later you will encounter an emergency situation. Your preparation for that moment will be critical in determining the outcome. Safety concerns range from individual problems, such as spraining an ankle, to those that impact large populations such as hurricanes, earthquakes, landslides, volcanic eruptions, floods and tsunami. Large-scale, natural disasters cause tens of thousands of deaths and hundreds of thousands of injuries every year (Dilley et al. 2005 ). Other problems may be the result of human activities, such as a violent attack, or even mechanical breakdowns. Preparedness should consider the full range of possibilities, from those resulting from your own activities to those caused by events that impact the safety of many people.
•
We are not going to discuss the need for preparation regarding water, food, clothing, or shelter except in an emergency context. Meeting basic needs is important but outside the scope this paper.
Fortunately, there is a wide set of literature that examines kinds of dangerous situations that are likely to occur when working under field conditions (Brown 1983 , Tawrell 1996 . Field workers should consider the following categories of concern:
Physical trauma Infections Environmental exposure "Way finding" Loss of essential equipment Loss of basic needs (e.g., potable water, food, clothes, shelter)
For each of these categories, there is knowledge, techniques or skills, and materials (equipment and supplies) that are appropriate to address these concerns. Although many materials may be acquired from the environment, we will focus primarily on those items that can be brought along.
The following discussion makes several assumptions, although many of the implications go beyond these limitations. First, our focus is on field researchers working in areas where they did not grow up or where they have not Table 1 . Unexpected events related to us in a small sample of professional field scientists. Several of these incidents were reported more than once.
Medical problems
Broken 
Expect the Unexpected
An ounce of prevention is worth a pound of cure.
Benjamin Franklin
Safety preparedness involves systems thinking (Senge 1990) . This means that you need to lay out all aspects of the situation and outline the safe versus unsafe actions. This includes what might happen to you, how you would respond, and what is needed to help you respond. Be sure to include identifying any ways to avoid problems in the first place. Once you have outlined the attributes of the system, each attribute needs to be evaluated. In the end, you should have a set of practices, lists of equipment and supplies, and training needs.
Building a system view starts well before you leave for any expedition (even if you are traveling a short distance to a well known field site). The first step is to fully assess the situations that you expect to encounter; Piven and Borgenicht (1999) list extreme examples just in case you're having problems getting your imagination started. Some problems are generic, such as minor health concerns that can be helped by over-the-counter medications. Power outages, inclement weather, and insect pests fit this category of routine likely occurrences. Other problems, such as getting lost and becoming seriously injured are much less likely but potentially life threatening.
This first stage of planning is additive. The goal is to be as comprehensive as possible.
Consider the specific locality of the research. You should find out about the expected range of environmental conditions and the likelihood of unusual events. You should also know about the infrastructure of the area, including transportation, housing,
• and health care. This evaluation should include the water and food supply.
Tabulate the expected activities and whether you will be doing them alone or with other people. Anticipate the experience and preparedness of any people who will be with you.
List all potential emergency situations for which some intervention is useful or essential.
Assess what actions you would take for each situation.
Determine what knowledge and skills would be helpful in all of the situations.
Determine what materials (supplies and equipment) would be helpful in all of the situations.
Sketch the procedures you need to use that combine knowledge and skills with materials in order to handle the situation. For example, if you are lost, you should know how to compare your current location with a stored waypoint (knowledge), be trained to load waypoints of key locations (skill), and carry a fully functional GPS (material).
The next stage in your planning involves evaluation. The first stage has probably resulted in specifications for more contingencies than you're likely to be able to accommodate. You have probably listed more skills than you are ready to learn and your equipment list is likely to have too much "stuff." You need a realistic reevaluation of your needs. Look at the situation with the following perspectives.
What are the probabilities of occurrence versus the negative implication of each type of situation? Are some contingencies so unlikely that they can be addressed through avoidance of certain situations? For example, if you do not have equipment or skills to address different kinds of water accidents or injuries, then it may be best to avoid work involving water hazards.
What quantities of supplies are appropriate? Perhaps you don't need a full bottle of a medicine if a few pills will be adequate.
Can substitutions cover multiple needs? Is it possible to choose equipment that can run with the same type of battery in order to avoid carrying several kinds for emergencies?
Can learning one skill address several different kinds of emergency situations? For example, learning to tie
• a few kinds of knots can be useful in addressing a number of different situations.
In the end you should have concrete ideas on the key knowledge, skills and materials needed, within the limits of your resources, to promote your safety. Together this should provide confidence, as well as a sense of what can happen, that will help you avoid emergencies. Hopefully you will never need to use your knowledge, skills and materials other than for practice.
Safety Procedures
What do you do if you are in the field and something goes wrong? Thinking about this before you encounter a difficult situation can have several benefits, the most important of which is that you do not see this as an emergency.
For instance, the ability to start a fire in a wet environment can be the difference between life and death. For those of us who have the knowledge, skill, and materials to make a fire, we simply make one and do not consider that we were in an emergency situation. Alternatively, those who do not have the knowledge, skill, or materials to make a fire will find themselves in an emergency situation. Note that even in this simple example all three elements are needed to differentiate an emergency situation from just another day of field research.
Some safety situations are likely to be those you've encountered before and handled successfully. You probably don't need to be concerned with those. New situations will likely involve some research. Consider the following situations:
You find yourself alone and off a trail?
You find yourself floating in a river after your canoe has capsized?
Your faithful field guide, who is the only one who knows where to go, is unconscious from a fall and cannot guide either of you to safety?
You are stung on the face by bees and cannot see to look through your safety kit?
Your team leader is suffering from malaria and cannot be moved from a remote location until she recovers?
A member of your field team has become panicked with fear?
Your dry pack with GPS and all other equipment falls into a lake and sinks to the bottom?
You are working alone and twist your leg and need to contact someone for help?
Some planning is best done before you leave for your field trip. Discovering the "best practices" advice can be a straight-forward task if you have resources. For example, you can search the rich resources of the world-wide web for information. You are also more likely to be thoughtful in a relaxed situation that doesn't demand quick action.
Medical Kits versus Safety Kits
Medical kits designed for field use are generally limited to health-related situations. They contain items that you would find in a typical first-aid kit and are generally supplemented with a few items typically needed for a hiker (moleskin, elastic bandage) and outdoor injuries (sting relief, sunburn relief). Most of the over the counter medical kits that we have examined in stores are either worthless or worse because they contain poor quality supplies, in poor quantities, lack instructions for use, and are generally more bulky or fragile than they are worth. If your life will depend on a medical kit, get one that will save it.
Safety kits, as they are discussed here, are a superset of the medical kit. All of the medical kit items are included along with those supplies, tools and information that will help you find your way, stay dry and warm, signal other people, build a fire, collect and purify water and do minor equipment repairs. In the case of the vehicle kit, you should also be able to do minor repairs and solve some problems that might otherwise leave you stranded (such as clearing a tree blocking the road).
The overall design of a safety kit is highly dependent on the place it will be used (e.g., coastal, high mountain, temperate, tropical, desert), how far away you will be from assistance, how many people are involved, and the general skill-level of the group.
Assembling Safety Kits: The Three Level Strategy
We propose that you design and use three safety kits. The field kit will be carried with you all the time. The vehicle kit (for a car, truck, boat or plane) has two parts: one is for vehicle repairs and the other contains emergency supplies that supplement your field kit. The objective is that your field kit should be adequate to get you back to your vehicle. Then the vehicle supplies can be use to continue or enhance the treatment. The base camp kit is designed to handle the needs of a group. It has a greater breadth of treatment than the other two kits.
We present some of our ideas for contents in Appendices A-C. These are suggestions that are influenced by the places we typically work (tropical and subtropical environments, no more than 12 hours from some assistance, working with fairly well-trained companions from local communities). Examine world-wide web resources for information and sources of supplies. In particular, use search terms such as "ultralite survival kit" or "ultralite
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At this stage, you will likely want to start trying your ideas using real supplies and equipment.
A cheap way to practice is to determine what is needed and then cut out pieces of paper or cardboard that are about the correct size as the items for a particular kit. Write the name of the item on the paper and then use these to visualize the bulk of possible materials before buying them. Likewise, prepare pieces of paper for skills, knowledge, and equipment with the knowledge morphing into sets of instructions and the skills becoming checklists of things to practice before going on a field trip.
We segregate items that are intended for regular use or consumption from those that are stored in a safety kit. Daily food and water rations are considered separately from emergency supplies and are not packaged with safety supplies and equipment. Also, working tools, such as a GPS, are kept outside the safety kit (unless, of course, a separate GPS is stored as an emergency backup). One of the most commonly recommended items used in emergency situations is a knife. However, many field researchers carry a knife as part of their regular equipment. If a researcher knows how to use a knife effectively, it may be wise to include an emergency knife within the safety kit as backup for loss of this very important tool.
The safety kits carry materials that will be useful in an emergency. If you don't have the safety kit when it is needed, it is obviously worthless. One of the keys to actually taking a safety kit along is its packaging. In addition, the materials must be protected. If you leave a safety kit behind because it is too big or heavy, or if it is pilfered, or the contents are ruined because they were crushed, it will obviously have little or no benefit.
The field kit might contain key emergency items such as materials to start a fire, an emergency flashlight, medicines for headaches and anaphylaxis, small bandages for cuts, materials to start a fire, and a compass. The goal is to have it be as small as a deck or two of playing cards. The base-camp kit is larger, but still small enough that you could carry it in your pack on more distant trips. The containers for the two types of kits should be as small as possible. Choose durable materials that have a watertight seal. The vehicle kit need not be as small or easy to carry. It should be very durable, watertight, and fit the storage constraints and abuse associated with the specific vehicle.
A base camp kit might contain key items that are useful for a team but are too bulky to carry on a daily basis. Examples include larger bandages and materials for setting broken bones, fishing equipment or other emergency means of obtaining food and fresh water, survival tents that are carried in addition to normal camping materials and only used in extreme weather, back-up supplies for starting fires that can be used when other means fail, and other backup equipment and supplies (spare batteries, flashlights, emergency transponder, weather radio, strobe light, etc.)
A vehicle kit might include tools needed to repair the vehicle, a repair manual, emergency food and water supplies or materials suitable for getting food and water from expected environments, shelter materials that can be used to improve the shelter quality of the vehicle, equipment and supplies that can be used with parts of the vehicle to meet needs in an emergency. For example steel wool can be used with the vehicle battery as a means of starting a fire.
We keep these kits closed unless there is a need for their use. You should inspect each kit before each trip, replacing batteries and other expendables as needed.
Important Paperwork
Each safety kit must have a complete inventory list. This is kept on the top so that it is not necessary to sort through the materials to find out what is in the kit. Consider that although you might remember what is in the kit, you might be depending on someone else to use the kit. Copies of the kit contents should be distributed to the others on the trip before going to the field. This will encourage their own kit development and allow them to know that you have a kit if something happens to you.
We also include instructions for using the kit's contents. Documentation covering the medicines includes both the indications as well as the dosages. The information sheets are laminated so that they remain legible and are easily found.
Training and Habits
How long has it been since you have tried to start a fire under field conditions? Perhaps it's time to refresh your skills. Not only will this provide confidence but it will test your choice in equipment. Several of our students thought they could start a fire with a tiny magnifying glass. Their failure to sufficiently heat materials caused them to reconsider this fire starting strategy. The important point is that it is much better to discover shortcomings such as this before the procedures are actually needed.
Habits are, in many ways, the most critical part of the overall preparedness system. Good habits prevent problems and mitigate their impacts when they do happen. There are some procedures that you should make part of all of your field activities. Here are a few ideas (a more com-pendix D):
Ask about local conditions. What are the potential dangers from sudden weather changes, poisonous plants or wild animals? Gather and heed advice from people who are experienced in the area.
Make a list of the names of key people with whom you are working and carry this with you. This should include contact information, if possible.
Record as GPS waypoints and appropriately label the locations of important places. This should include places like villages, road intersections, trail-heads, river crossings, hotels, field stations, airports, fences and other features that can assist in orientation.
Determine the nearest locations of emergency services and how to make contact.
Carry adequate money so that you can obtain needed services. This is related to the axiom for effective travelers, attributed to Sherwin Carlquist: "more money, less clothes."
Discussion
As ethnobotanists, we enjoy learning about the myriad ways in which people use the knowledge of plants and skills they have developed to survive and thrive in almost every environment on Earth. Daily challenges for people who grow up living in a particular environment (New York City, Baffin Island, Rongelap Atoll, Kilimanjaro, etc.) are met with a set of skills, material culture, and knowledge of how to deal with the situation. A normal person is able to deal with life in "normal" daily situations. However, when the situation is "abnormal" even a normal person may be faced with an emergency that could be a matter of life and death. In field research we typically find ourselves in an environment that is different from the one in which we grew up and know how to handle. Our concern is how to deal with abnormal situations in order to mitigate or eliminate potential harm, thus leading to a more satisfying and productive field research experience.
To a certain extent this paper is intended to modify situations from being abnormal (i.e., a person does not have knowledge, skills, and materials needed to cope) to a normal situation (i.e., a person has all of the knowledge, skills, and materials needed to cope). It is not an emergency when someone breaks their leg walking down the street in front of a hospital, has their car break down near a trusted service station, or suffers an allergic response to pollen and uses an inhaler or medication to self-remedy the situation. However, each of these situations could be an emergency if it happened in another context. Field
safety is thus an issue of changing the context into one that is manageable, as "normal" as possible, and therefore not an emergency but just an inconvenience that is part of life.
You must always remember the context of your knowledge and experience. Although you might consider yourself an expert, you still could be at risk. This might be because of a new type of problem being studied or doing research in a new region.
Sometimes you will find yourself at risk because of the failure of some equipment. Prudent planning involves anticipating the need for some redundancy.
It is too easy to consider safety preparation as simply an exercise in carrying some equipment and supplies. While that is important, it is insufficient.
Our recommendations:
Preparing for the unexpected is not a one-time activity. Each time your field work locations and situations change you should you re-evaluate your safety plans.
Develop strong habits that make it natural to use your preparedness procedures. Practice these not just in extreme field situations, but wherever you are working in the field.
Share preparedness information with colleagues. A team approach is not only more substantial, but it helps to reinforce the need for preparation among all members on the field trip.
Be receptive to learning new techniques from people who are experienced in areas and environments that are new to you.
Work collaboratively with local experts and they will take some responsibility to care for you. Strive to maintain a high level of preparedness while minimizing the bulk and weight of equipment and supplies that you carry.
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Appendix A. Example Field Kits. This is not a generic field kit. What is included has been designed for the author's perceived needs working in Tropical Pacific Islands. It serves as an example that you should modify for the conditions and situations that you expect to encounter.
Kits with two purposes are detailed here. The ultralite kit is designed to fit in a pocket and always be carried while in the field. The hiking kit goes into a pack on day trips.
Three points are extremely important regarding the development of a field kit:
It is important to be concerned with how to use everything you take. For example, we write down the conditions under which we should take a particular medicine, the dosage and the maximum duration of the treatment.
Building your own kit is an active exercise in renewing your understanding of basic first aid, safety protocols, and emergency procedures. Telling you that you will be safe if you carry item X has much less value than you doing your own research so that you have a kit filled with items that you understand and trust. 
